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EXPLANATORY NOTES

This map of the Litnuya district is one of five maps at the same
scale, showing the geology of the Gulf of Alaska Tertiary province (see
index map). In this province, an arcuate belt more than 300 miles
long and 2 to 40 miles wide, sedimentary rocks of Tertiary age are
exposed or are inferred to underlie lowland areas covered by Quater-
nary unconsolidated deposits or ice (Miller, Payne, and Gryc, 1959,

p. 37-47). Field studies were carried out in the province inter-
mittently from 1944 to 1960, under the Geological Survey's program of
petroleum investigations in southern Alaska.

Bedrock geology @

The crystalline complex (Mzc) mapped along the northeast side
of the Fairweather fault consists of bedded metamorphic rocks that
strike generally parallel to the fault and dip steeply northeast, These
rocks are described as amphibolite and chlorite schists at the head of
Lituya Bay (Mertie, 1933, p. 125), and as mainly amphibole schist and
biotite schist in the area between Lituya Bay and Palma Bay (D. L.
Rossman, written communication, 1959). Fine-grained amphibole
schist crops out at one locality examined on the ground at the south-
east margin of the Alsek Glacier, 1 mile northeast of the Fairweatner
fault.

The volcanic unit (Mzv) in this district includes altered sedi-
mentary and volcanic rocks previously described as the slate-green-
stone group in the vicinity of Lituya Bay (Mertie, 1933, p. 126-127),
and small bodies of intrusive igneous rocks. The bedded rocks con-
sist mainly of dark-gray to black, lecally slaty, argillite; and green-
stones that are derived from flows, volcanic breccias, tuffs, land
volcanic graywackes. Some of the greenstone may be intrusive,
Crystalline limestone or dolomite, gray and white marble, calcareous
schist, chert, and banded quartzite also occur in the bedded sequence.
The bedded rocks are intensely deformed, and are intruded by dioritic
and more felsic igneous rocks, mainly in small, tabular bodies. The
largest intrusive mass, a stock of nearly white, medium- to coarse-
grained granite which 1s differentiated on the map (Mzi), forms the
northeastern part of Deception Hills and probably extends beneath
Grand Plateau Glacier to the north end of the next ridge to the south.

The bedded rocks here included in the crystalline complex (Mzc)
and the volcanic unit (Mzv) are believed to be of Mesozoic age, based
on their similarity in lithologic character to bedded rocks exposed on
strike to the southeast on Chichagof and Yakobi Islands (Kennedy and
Walton, 1946, p. 69; D. L. Rossman, written communication, 1959).
Rossman believes that the schists northeast of the Fairweather fault
are the metamorphosed equivalents of the bedded rocks included in the
volcanic unit southwest of the fault.

Bedded rocks of Tertiary age in the Lituya district are here
provisionally divided into three formations. Formations A and B are
believed to be at least partly equivalent in age, for the marine beds of
formation A appear to grade into and interfinger witn the predominantly
or wholly nonmarine beds of formation B just south of Lituya Bay, and
both formations are overlain with apparent conformity by the marine
formation C. All three formations rest unconformably, at different
places, on the volcanic unit of Mesozoic age. Sections of the Tertiary
rocks have been measured and described on Cenotaph Island, on Topsy
Creek, and at Icy Point (Miller, 1953).

Formation A is estimated to be about 1,200 feet thick and is
about three-fourths siltstone and one-fourth sandstone in a well-exposed
section along the upper part of Topsy Creek. At this locality formation
A rests with angular contact on the volcanic unit, and is overlain
accordantly by formation C. The siltstone is gray on fresh surfaces,
weathers reddish brown, and contains lenticular concretions and thin,
discontinuous beds of impure limestone. Most of the sandstone is
fine- to medium-grained, and gray or greenish gray. Nearly 4, 400
feet of interbedded siltstone and sandstone are assigned to formation A
in a section measured at Icy Point. The base of the formation is not

exposed at this locality.

Poorly preserved marine invertebrate fossils found in formation
A between Topsy Creek and Lituya Bay are not more closely diagnostic
of age than Tertiary, buta Miocene age seems likely from the appar-
ently conformable relationship with overlying fossiliferous beds of
formation C, of latest Miocene or earliest Fliocene age.

Formation B is best exposed on the south shore of Cenotaph
Island, where it consists of at least 850 feet of green, red, and purple
volcanic breccia and tuff, overlain by 400 feet of interbedded green and
red tuffaceous siltstone, green sandstone, and green pebble-cobble
conglomerate. The base of the formation is not exposed at this
locality but a depositional contact with the underlying volcanic unit of
Mesozoic age is tentatively mapped to the east, near the south shore
of Lituya Bay. Lava flows, probably andesite, are present in the
basal part of formation B just south of Lituya Bay, and in the lower
part of the sequence assigned to this formation on Steelhead Creek.
The green conglomerate and sandstone, containing lenses and thin,
discontinuous beds of low-rank coal, are characteristic of the upper -
most part of the formation B at all localities where it was seen in
contact with formation C. A Miocene age for at least the upper part of
formation B is inferred from its apparently conformable contact with

formation C.

Most of formation C, including the base, is exposed in nearly
continuous outcrops along the Crillon River and the lower part of
Topsy Creek, and in reefs along the beach from near the mouth of tne
Crillon River northwest to the mouth of Steelhead Creek. The lower
part, ranging in thickness from 600 feet to at least 2,400 feet, con-
sists mainly of interbedded light olive-gray to dark-gray siltstone and
light-gray to greenisih-gray sandstone. In the upper part, at least
8,000 feet thick, gray to greenish-gray conglomeratic sandy mudstone
is interbedded with the siltstone and sandstone. Angular depositional
contacts of formatiom C with the underlying volcanic unit (Mzv) were
seen at several places on the south margin of the outcrop area ma pped
south of the Fairweather Glacier. No outcrops were found near the
inferred contact mapped between formation C and the volcanic unit
northwest of the Fairweather Glacier, but faulting is suspected at this
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Formation C closely resembles the Yakataga formation in the
type area (Miller, 1957), but the lithologically similar lower parts of

the two formations are not equivalent in age. On the basis of his study

of the marine invertebrate fossils, F. S. MacNeil of the U.S. Geol-
ogical Survey believes that the basal part of formation C is either
latest Miocene or earliest Pliocene and equivalent in age to about the
middle part of the Yakataga formation, and that the highest part of
formation C is younger than the highest part of the Yakataga formation,

though still of Pliocene age.

Mineral resources

Little attention has been given to the petroleum possibilities of
the Lituya district, due to the limited areal extent of rocks of Tertiary

age and to the complex structure and steep dips in these rocks southeast

of Lituya Bay. Federal oil and gas leases in effect at the end of 1960
covered the coastal area northwest of Fairweather Glacier. Reports
of oil seeps and gas seeps in the vicinity of Lituya Bay and farther
northwest have not been confirmed. An oil film and petroliferous
odor was noted in sandstone near the top of Tertiary formation B, in
an outcrop on Topsy Creek about a mile from the beach,

Gold has been mined sporadically from sand along the present
beach near the mouth of Lituya Bay, mainly during the period from
1894 to 1917 (Mertie, 1933, p. 133-135), A small amount of platinum
was recovered with the gold. The beach sands of this district also

contain ilmenite (Rossman, 1957).
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2. Topographic map compiled by stereoplotting A3
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in 1948 . Shoreeline of Lituya Bay revised D. J. Miller, 1960
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3. Planimetry by radial line and stereoplotting
methods from aerial photographs taken in 1948
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